Ship bridge navigation simulation test can save investment, so it is necessary to study bridge ship navigation trial. On the basis of studying the characteristics of ship navigation, this paper puts forward that the ship navigation simulation test shall abide by the general procedure principle and the control equation. The research results show that the method based on the simulation experiment not only saves human and financial resources, but also has practicability and feasibility.
Introduction
There are a large number of bridges along the coastal construction in China, and bridges are important transportation links related to the economic development of our country. Bridge investment is huge, for now, the investment funds of a common Yangtze River highway bridge will reach RMB 1 billion or so [1] [2] [3] [4] . Bridge construction is such an important project, therefore, before the bridge construction, strict navigation conditions must be adopted to obtain scientific conclusions and reduce the impact on the navigation after the completion of the bridge. The bridge navigable argument cannot be separated from the navigation test conclusion. The simulation experiment and testing result are usually two navigation tests [5] . So in many cases, the simulation experiment is the preferred way of bridge navigable. The purpose of the simulation is to establish a simulation model of the selected prototype ship, and to do simulation research, which represents the design of ship type engineering. It provides the basis and reference data for the design of related engineering construction and the future of ship operation and management of department of management decision-making.
The Principle of Simulation Test

The similarity principle
Simulation experiment simulating ship handling characteristics should be considered with the actual environment, and the simulation results are of reference value for the similarity of the prototype operating characteristics of the selected vessels; whether the simulation scheme is similar to the actual sailing can be referred to the actual ship [5] .
1) To ensure that the simulation environment is the same as the actual water environment. Simulation environment should choose nautical chart and the related design diagram, at present a general digital method has been established, and a simulation method has been established. And it can be simulated according to the simulation of the water provided by the hydrological and meteorological conditions in combination with the relevant maritime meteorological information. Simulation of wind environment parameters can be set according to the need of the actual situation combined with simulation.
2) Ensure that the handling characteristics of model ships are similar to those of reference machines. Establish the simulation model for vehicle steering performance of ship inertial and cycle simulation prototype of the ship, the results should be consistent, and built the ship on performance parameters of the model accord with International Maritime Organization (IMO) in 1993, which so far remains valid for "ship maneuvering temporary standards" requirements.
3) The simulation scheme should be consistent with the actual ship navigation, berthing and control schemes. Simulate the diversity of operating objects, including experienced, novice, veteran drivers with years of experience and qualifications. Finally, it also has a professional pilot. Through to the analog control scheme after repeated research, from a large number of simulation results, the design of the simulation scheme is feasible and practical. Simulation schemes should also be a lot of sailing conditions, under the influence of adverse environmental conditions, the full scale operation provides a large number of references.
The simulation method and steps
Simulation methods and steps include: 1) Establish the plane of the digital map simulation area; 2) Selected prototype ship accordingly establishs prototype is proposed to simulate the simulation mathematical model of the ship;
3) Record analysis of software design and simulation control and process; 4) To simulate the ship manipulation of the interface and associated support software; 5) To determine the simulation solution; 6) The simulation scheme implements the correct candidate book simulation project; 7) The statistical simulation results, the analysis of simulation results and simulation results are given in this paper.
Mathematical Model Simulation Test
The equation of motion
On the basis of the static mathematical model, the motion of water is dealt with, and the wind equation is added to the right end of the equation, and the equation of motion of the ship is added:
The above formula: subscript H, P, R, Wind, Current, respectively represents the hull, propeller and rudder, the force of the wind and flow. Therefore, in the discussion of ship maneuvering in the wind, the key is to determine the wind disturbance to the ship maneuvering motion reaction.
The wind ship maneuverability equations
1) The calculation of wind force The wind forces can be expressed as:
Type: for air density, which is relative to wind speed and wind angle, it processes the ship and transverse projection area above water surface using orthogonal projection method, for the ship's chief, the coefficient of wind pressure on the Z axis and the X and Y directions of the moment coefficients of wind pressure are calculated respectively..
In the actual calculation, another said that the wind pressure and the moment method are the three parameters obtained by using the position of the average wind force angle, the wind pressure and the point of the wind pressure. Wind force is:
Formula: for the wind pressure coefficient. Usually, the wind pressure coefficient, and around the z axis of moment cefficient and wind pressure coefficient of wind pressure force, force angle of wind pressure and wind pressure point position are determined by wind tunnel test.
The relationship between the coefficient of wind pressure and the moment coefficient of the Z axis and the coefficient of wind pressure, wind pressure, force angle, and wind pressure is discussed as follows:
2) The relative wind speed and relative wind direction angle is calculated Absolute wind is observed in the inertial coordinate system of the earth, and the absolute wind speed is related to the absolute angle of wind. Actually ship is under pressure from the wind, and torque is related to the relative wind, relative wind is observed wind within the appendage coordinate system, in particular, the relative wind speed and relative wind direction angle wind refers to in the boat with anemometer measuring wind speed and direction of value. Therefore, from a vector point of view, it is definitely the relative wind speed between the wind speed and the vector, that is:
The projection of the x axis and y axis in the coordinate system, that is:
On the type, R u , R v are the two components of R U , provisions of the wind come from port R α > 0, the wind angle can be represented as: In addition, the relative wind speed and absolute speed and speed can also be expressed as the relationship between:
As a result, the trigonometric calculations are available:
Type: for the drift angle of the ship.
The maneuverability of a ship under flow equations
Usually, flow from the time is divided into steady and unsteady, geographically divided into uniform flow and non-uniform flow, so far, the mathematical model of ship convection motion mostly adopts the assumption of constant and uniform, and the numerical value and velocity direction do not change with the change of time and space position. But in fact, inland waterway in the estuary and coastal channel and flow would also change. In marine coastal and port control, therefore, motion simulation, the non-uniformity of flow is necessary, and required for special treatment. Fixed coordinate system, the flow velocity in a flow for, is on the captain's coordinate system components as:
Velocity components for despatch, coordinate system, ship, a ship motion relative to the speed of the water, there are:
It can also be written as:
In a uniform flow field, the angular velocity of the ship on the ground is consistent with the relative velocity of water. It is representative, which is accelerated by the time derivative and the relationship between the weight:
That is:
The relative velocity and relative acceleration can be obtained by the above equation. The hull of the ship maneuvering motion equation of static water movement parameters is converted to the relative motion of the hull and water parameters, namely to consider the influence of flow.
Verification Analysis
A 3000 -ton cargo ship wind at level 6 (13.8m) and high (0.65m/s) cases by the Yangtze River bridge, the results of simulation test as shown in figure 1. Simulation experiment results show that the minimum width required for the safety of the 3000 -ton cargo ship is 121m. Therefore in the construction of this bridge, the minimum span between navigation bridge piers shall be not less than 121m. Through the simulation results it can be seen that the simulation test can carry out the navigation test of concrete conclusion, which can save test method. Finally, you need the large amount of money. Therefore, simulation test on the navigation conditions link plays an important role.
Conclusion
Ship navigation simulation test can save a lot of manpower and financial resources for you, therefore, the ship bridge navigable simulation test gradually become one of the important means of navigation conditions. By determining simulation test equation, and following certain similarity principle, ship navigation simulation experiment is feasible.
